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T he fundamental principle of plastic surgery (PS) is to restore form and function. Thus, it seems logical that plastic surgeons should be involved with those who have absence of form, such as amputee patients. Many of the problems associated with amputation are related to the shape of the stump, which often requires soft tissue rearrangement. Other stump problems include osteocutaneous adhesions, bony prominences, poor soft tissue coverage or redundant skin, and chronic wounds. Despite an almost natural fit with PS, most amputee care is provided by specialists in physical medicine and rehabilitation (PMR) and not by plastic surgeons. To our knowledge, there is no previous description of a combined PS and PMR clinic devoted to treating amputee patients. At the University of Western Ontario, London, Ontario, such a combined clinic was established in the autumn of 2001. While initially a bimonthly clinic, the demand rose quickly and the clinic became a monthly occurrence. The purpose of the present paper is to review the operative and nonoperative contributions plastic surgeons can make to an amputee clinic and to review the benefits of the multidisciplinary PS/PMR outpatient amputee clinic at the Parkwood Rehabilitation Hospital, University of Western Ontario.
METHODS
Retrospective data were collected on all patients seen in the combined PS/PMR outpatient amputee clinic at St Joseph's Health Centre/Parkwood Rehabilitation Hospital between autumn 2001 and summer 2005. Demographic data, including clinical problems and questions, number of visits, type of intervention, outcome and complications, were reviewed. Only patients who had a treatment plan instituted (either nonoperative or operative) were included. Patients who were seen within the study period but had no treatment instituted at the time of the review were not included. Treatment success (whether surgical or nonsurgical) was defined as a satisfactory outcome to both the patient and the physicians. Relapse of the original problem within the study period was considered to be a treatment failure. In addition, patients who were referred elsewhere or who were awaiting surgery at the time the present review was conducted were considered to be treatment failures. Descriptive characteristics were used in the analysis of the data.
RESULTS

Patient population
During the study period, a total of 91 patients were given treatment plans in the combined PS/PMR amputee clinic. Of these 91 patients, 78 were primary PMR patients and 13 were primary PS patients (Table 1) .
Primary PMR patients
The majority of PMR patients (n=73, 94%) had pathology related to lower extremities while a small number of patients had problems with upper extremities (n=5, 6%). Ulcers related to amputations were the most commonly encountered clinical problem. PMR patients also presented with a number of other clinical problems (Table 2) . Three patients presented with problems on the contralateral side of the amputation. Most of these were foot or toe infections and referral to the PS service was aimed at early limb salvage to prevent the patient from becoming a proximal bilateral amputee.
Surgery was not recommended for 10 patients (13%) and treatment recommendations in this group consisted mostly of nonoperative approaches including prosthetic adjustment, adjustment of medications (including narcotics and/or neurotrophic drugs) or changes in dressing regimen. In 73 PMR patients (94%), surgery was recommended but nine patients (12%) declined. Most of these patients required an amputation or a revision amputation. Patients who chose to proceed with the recommended surgery had an average wait time of 4.6 months. When possible, surgical procedures such as excision of painful small lesions were performed immediately. The longest wait times, up to 14 months, were for surgical intervention of neuromas. Amputations and revision amputations were the most common procedures performed by the PS service (Table 3) . Ten patients (13%) were referred to services such as orthopedics (n=4) and vascular surgery (n=2) because their problem was outside the expertise of a plastic surgeon.
Primary PS patients
The number of primary PS patients referred to the combined clinic was much smaller than the primary PMR patient group. Typically, these patients had failed primary limb salvage surgery leading to amputation. Such patients were referred to the clinic for prosthetic fitting (Table 4) . Prosthetics used ranged from nonfunctional cosmetic finger prostheses to functional upper limb myoelectric prostheses and various below-and above-knee prostheses. A number of primary PS patients were seen in the clinic before amputation to discuss prosthetic rehabilitation as an alternative to limb salvage surgery.
Clinical success PMR patients required on average three visits to the clinic, whereas PS patients had an average of two clinic visits. Because of the wide scope of problems seen in this clinic, the present study chose to use the judgment of the physiatrist, the plastic surgeon and the patient to define clinical success. Treatment failure occurred when the treatment outcome did not meet the standards of all three. In addition, patients who were in the middle of their treatment at the time of the review, patients who were referred elsewhere or patients who decided against recommended treatment were considered treatment failures. According to these strict criteria, 41 of 78 primary PMR patients (53%) and 10 of 13 PS patients (77%) had their presenting clinical problem solved (Table 4) by the combined clinic at the time of the review. The patients classified as treatment failures are subclassified in Table 4 .
DISCUSSION
This descriptive audit provides an analysis of the first PS and PMR combined clinic designed to deal with amputees. At the treatment centre, both senior authors had been involved with the care of amputee patients for many years and referrals between the two services were common. However, communication was always delayed because most of the referrals took place via paper correspondence. Questions arising from the written consultations could not be discussed easily. Thus, it was thought that amputee patients would benefit from a combined PS/PMR consultation for the evaluation of complex problems. From reviewing the literature, it appeared that collaboration was uncommon. One example features the collaboration between plastic surgeons and urologists for the treatment of spinal cord injury patients with bladder problems and pressure sores (1) .
Combined specialty clinics are most easily established in a tertiary university centre than in a peripheral private practice. Combined clinics provide unique benefits to the patient when treatment modalities for the presenting problems are complex and decisions regarding treatment involve judgment Most patients were referred with a problem related to the lower extremity. A minority of patients presented upper extremity problems. The most common problems were ulcers/chronic wound breakdown, neuroma/stump pain, and stump shape problems, together accounting for 87% of the problems from different specialties. This is certainly the case in one of the more common presenting problems -painful stumps. Painful stumps can be devastating to the quality of life of the patient. Often, pain in amputation stumps prevents use of a prosthesis, leading to decreased mobility and a failure to return to normal activities. In addition, the psychosocial sequelae of pain acts as a strong barrier to rehabilitation and social adaptation. Stump pain is described as burning, gnawing or as a dull ache. These symptoms may be indicative of prosthetic misfit, early pressure ulceration, neuromas, regional pain syndromes, phantom limb pain or a combination of all of these. There are a multitude of operative and nonoperative approaches to pain treatment in these patients. Nonoperative approaches are usually directed at inhibiting nerve growth. This has been attempted with alcohol, steroids, formalin, pepsin, nitrogen mustard, hydrochloric acid and phenol injections into the nerve injury site (2). An approach showing promise but not yet in clinical use is the inhibition of neurotrophic factors (3). Surgical strategies include transposition, ligation, and embedding the nerve end in bone or muscle and capping the nerve with silicone (2). In our patient population, the preferred surgical practice was a combination of nerve rerouting, internal neurolysis and loop anastomosis. The theory behind this surgery is that looped axons will experience a decrease in growth (4). This has been postulated to result from a decrease in neurotrophic factors reaching the nerve endings along with a decrease in axoplasm flow which reduces protein synthesis (5) . Almost all patients who underwent surgery experienced symptomatic relief. However, several patients who received surgery went on to have symptom recurrence, indicating this procedure has a failure rate. In our clinic, such patients had the benefit of a nonsurgical opinion.
The clinic also treated a large number of patients with prosthetic fit problems. These problems were usually easily solved by excision of redundant skin or rearrangement of soft tissues around the stump site. Unusual problems included a patient who presented with equinovarus deformity and an ulcer on the affected limb after a forefoot amputation. In this case, the Achilles tendon was lengthened and a free flap provided enough soft tissue coverage to reinstitute proper form to the extremity.
The success rate of 53% in the primary PMR patient group seemed relatively low. However, closer analysis of this patient group (Table 4) shows the strict criteria to define success may have been the major reason for this lower number. Therefore, the success rate likely underestimates the true contribution of this clinic. Conversely, the high success rate among PS patients (77% success rate) may represent the fact that they are at the beginning of their amputee care and have not had sufficient time to discover problems associated with their amputation stump or prostheses.
An acquired amputation can be a devastating experience. Recent research in the rehabilitation literature has focused on amputation-related quality of life adjustment predictors such as perceived social stigma and body image (6) . The adjustment required to adapt to the loss of a limb is a complicated psychological phenomenon beyond the scope of this review. Briefly, the ability to find positive meaning or have positive coping strategies (7) has been shown to be the strongest nonmedical factor influencing adaptation to amputation. In our patient group, there was a significant number of patients who declined surgery. When surgery was declined, it was ususally a proximal amputation. The present review did not address the cognitive, psychological and emotional factors that may have been involved in the patient's decision-making process. Further investigation of patients who decline amputation, even when it is considered to be warranted, is essential to gaining insight into the psychological obstacles these patients feel they must overcome. In this facet, combined specialty clinics may serve a Approximately one-third of patients were considered nonsurgical patients, whereas approximately one-half of patients were thought to be surgical candidates requiring procedures within the surgical expertise provided in this clinic. A number of patients declined surgery based on risk/benefit ratio considerations. Approximately one-third of patients underwent surgical treatment through the clinic. Ten patients required expertise that was not available through the clinic and were referred elsewhere 
